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In recent years the costs of school vandalisn ana" t-he 
incidence of vandalism in the public schools have be-^n rising* The 
study concer3::s itself vith the application of production functions, 
S«nte Carlo techniguesr and Shannon's model of information theory to 
deter^iine the nost efficient use of preventive vandalism techniques 
in a large school system. The results of t:he study indicate the gain 
in efficiency of coaiaunicarion to administrative decision- makers as a 
result of the inforsation processing and retrieval system employed by 
the researchers. (Author) 
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DESTRUC!T10N OR LOSS OF SCHOOL PROl^ERTY-: ANALYSIS AND SUGGESTIONS 

FOR IMPROVEMENT OF SCHOOL SECURITY 
Need and Overview of S7^f1,^^M Ay 

At a time when the Los Angeles Unified School District ' 
is beset by both financial difficulties and rising militancy 
on the part of teachers, parents, and students, the problem of 
the number of and costs of unlawful acts to schools grows larger 
and larger. Tliese increased costs are caused by the rising in- 
cidence of dartage or loss of school property from fire, theft, 
burglary, and malicious mischief (vandal,ism) . 

Although this problem is greater in certain areas of the 
school district, such as the Jordan Complex of Schools in Watts 
in 2one A (the focus of this study), it is not foreign to any 
school." Cost estimates of unlax^ful acts upon the schools are 
biased greatly downward. A disproportionate amount of time is 
spent by school staff in: (1) repairing damage to classrooms and 
reconstructing class instructional units in the face of damage or 
loss of instructional materials; and (2) discusing the vandalism 
issue with school staff and members of the community both to find 
solutions and to bolster sagging teacher morale. 

The reported destruction of school property over the past * 
five years shows an alarming trend upwards. Five years ago the 
damage due to burglary, theft, arson, and malicious mischief was 
about $611,000. Last year the damage due to these causes was 
approximately $2,119,000. Five years ago the insurance premiums 
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were $207,797. It is Gstimatcd that thp insuratiCG piemiums for 
the 1970/7.1 school year will exceed $800,000. In areas of higher 
incidence such as Zone A and in the Jordan Complex of Schools 
.destruction of school property is held to be the highest priority 
problem by both school administrators and the community at large. 

Security operations in the Los Angeles Unified School Distx'ict 
fall into two broad areaS. One of these is daytifiie on~cahipus 
^yurveilance and is devoted to assisting the school administrators 
in maintaining an atmosphere of law and order during the school 
day. The second is the off-school hour surveilance of school 
property by use of (1) security guaards with patrol cars, and (2) 
intrusion alann systems placed a^ school sites. 

The Los Angeles' Unified School District spends large sums 
of money in t:.he security effort and the demand for the service 
is steadily increasing. For example, five years ago the Security 
Section staff consisted of 15 security agents plus clerical and 
supervisory personnel at an annual cost of $239,082. This year 
the .staff consists of 104 security agents plus clerical and 
supervrisory personnel at a cost of $1,363,222. Virtually all 
of the increased staff is utilized in -the on-campus daytime 
work. At least 100 more agents would be required to satisfy 
the security needs already expressed by school principals . 

The particular area of concern voiced by both administrators 
and principals of the school system is the protection of school 
property during off-school hours(particularly during weekends). 
Despite the alarming increase in the security problem duritig 
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thl« time i>priotl, «l;akp-out mu\ pntl'dl fU.nf f Inxu mt In^ni 
increased dup to Uh» «evcn"p tMulj^olnry dlf i Jcuj t Jom HUMtnlncd 
by tho district in wcrnt yi^ftx??. The kutrtl off hctuuU tiuuir 
staff consi».?tJ! of iG ;>cc\iricy aaoni«. 

AiS t\\<? t&sull of an ctnctgtMKy p.chool board docirUott to 
6dd throo i)attoi cars and up to cii*bt «ecurity t^unrd.^, ulto off- 
school hour staff will bo raifiod to 'J>A ju^curity tti;ont«. thi« 
is of particular Importanco sinco in the intcroHt and wolfaro of 
security agents tho security agency has t\ud to go to two-nmn 
patrols as opposed to ono*-man patrols (covoragc power is only halJi 
of manpower). 

It is beliovGd by School adininietratora that tlto long- 
term answer to off. school hour burglary, thoft, arson, and 
malicious mischief is a coordinated system of inlruslon alarms. 
However, such an alanu system can only be cCfeclXve if therjj 
are sufficient security guards and patrol car^ to promptly 
respond to any alarms. 

The school district has pioneered with imagination to 
develop intrusion alarins that would be suitable for school sites. 
Radar, light, and sound have been the basic systems that have 
been installed in 52 locations. Each installation is only 
partial and does not include the entite scliool site. As these 
intrusion alarm systems have been installed, it has become 
cvid(!nt that certain types of intrusion devices perform much more 
adequately than others. In particular, the sound actuated type has 
proven entirely unsatisfactory. It will have to be replaced by the 



ratlAv ncliuii cHi typo of lnt);n4**Itin atarm nysfcom* That irif*tull«tlon of 
IntruMion nl/ma fiyfitcunfi In prorionlly bi*lni: fundt?ci out of inormy 

enrllujunlu* clamujjt* ?iu?.laltirul l»y Llic ndioul* cllotrlc L It io cJouLfc** 
fxtX ythvXhc't inttuNion devlcofi (;nn ho financed much ion^c*r £rom khla 
source of £imd«, 
Schoal SqU^c Ulon i 

All stated earlier > certain nn^m of the achooX district are 
more prone to the vandalism, theft ^ burglary, and araon problem 
than are others • The concern of the reoearcherjs in in the area 
of y-one A known ao the Jordan Complex* It includes S elementary 
schools I ft junior high ochool, and a high school* 

The Jfordnn Complex cnn 111 fxHavd fcho ekpcneo of destruction 
ox Xoaa of achool proporky* Xta student fi arc consistently In fcho 
lower hftlf of the achool district distribution on academic achlcvis- 
inent. ;The wanton deatmctlon or thoft of Fodoral Titles I and III 
instructional tnatorialo m vwll txa. the Insuing reduction in teachor 
morale can only further accentuate the academic performance 
disparity between thio area and the root of the achool syat^ira. 

The Jordon Cctnplex was also ehoocn bocauoe of the partici- 
pation of one of the rcscarchcro in a field work oxpcriencc 
concerning the vandallfsm problem in the Jordan Complex. Thlu 
enabled the rcsoarchcra to have sppcial access to the statistics on 
crimes and the logistics of the security agency effort in the Com- 
plex, Presently one patrol car with Its two men team is assigned 
to the Jordan Complex during off school hours. The School Board 
decision to increase the number of patrols during off school 
hours will allow for one more two man team to bo added to the 



5 



effort in the Jordan Complex. 
Lltpraturo t 

The Bi'curlLy i^taVlua fncfd im tht^ nchmU In really part 
of A f«or« gcmmiT proHtnr-orcrlTnr^OTihlwt^ lr» -th«^ 

general eoclcty, llie reseaEchers have B^irl to ttirn to tmu 1I6 
tho literature on police law enforcement and prevention of: 
crime. There oxlsto no independent literature on the problem 
of law enforcement and crime prevention in the public schools. 

More specifically, the researchers have cearched the liter- 
ature on the use of intrusion detection devices, patrol cars 
and mon» and on-site security guards for crime prevent/ion, 
detection, and apprehension. The Literature (see bibliography 
at the end of thio report) U notable in the lack of any systematic 
marginal or incremental analysic yielding dollar cost/benefit 
data for intrusion detection devicec, patrol cars and wen, avA 
, on-aite guards. This makes it especially difficuU in arriving 
at Quy systematic procedarcs for maximizing the deterrancc of 
an objective function for crime prevention, detention, and appre- 
hension. 

The attempts by Shoup and Mehay and Olson to construct 
production functions and incremental cost/benefit ratios for 
police patrol are only partially successful. They indicate 
that a significant relationship does exist between police 
patrol and cirime prevention, but they arc not able to come up 
with cost/benefit relationships to allow for an improved 
effectiveness of the police patrol function. The proble^r. seems 
to be with the great difficulties of running a completely con- 
trolled experiment. Instead, thes^ researchers and others have 

ERIC- 7 \ 
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rc*5.orted to the expediency of linear reerosslon techniques on 
existing data with the resulting problem of tHe lack of imde- 

p«fndc;ncc? *imon]^ tho c/vplanatory variables. 

_____ 

towards program budgfttiTig for the poUce and fire departments of 
New York City. One of the writers of this report has discussed 
these efforts at some length with one of the Rand Corp. Staff, 
John Benton. It Is the researchers* judgment that, although the 
Rand Corn. approa«^h Is very provocative, the type collection and 
utllixation of the data^does not wake the approach a^iplicable to 
the specific security problem fac«d by the ios^ Angeles City 
Schools in the Jordan Complex. 

An other literature source used, the U.S. President's 
Cotwaission on Law Enforcement, is an effort to see the school 
crime problem in a greater societffl context. This source would 
--suggest that the long-tertu solution to the security prob^iem is to 
be found in greater cotmnunity concern and action. There is only so 
much the police can accomplish with this problem without the en- 
couragement and assistance of the public. In the Jordan Complex, 
where concwncd citizens who aid school security officers face 
retaliation by fire bombing or soroe other form of reprisal, the 
difficulties the police mast face and their limitations are 
graphically illustrated. 

Finally there is the worV, of Hirsch attempting to show the , 
relationship of the production of police services (supply cur/e) 
to other public services. This article, -Hhough Included In 
the bibliography as pertaining to the general problem of school 
security problem addressed to in this project, is the least useful. 

8 
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Ratiorialfc for the study ; 

The rationale for this ?itudy is to tiuggcst vays that the 
school security a^^ency can i»r<provf: lt% ^tlXo'cutlotx (*ii.si|jn?ri(iKtr) 
of'pilrol caro ar^d men aiDid oK^itc; sccurlTy guarasToT.owex' 
the Incidence of crlroe and vandalism In the Jordan Corrsplcx. 
Information Is needed by school officials as to how the extra 
security guard team should be allocated vith the Complex. Tn 
pursuit of this objective, the researchers have acquired, from the 
security agency, sta.tistlcs for the 1969/70 school year for 
all ten schools of the Jordan Cotrrplex giving cost data and 
incidence of destruction and loss of school property. 

The specific objectives o'£ the researchers are fourfold: 
(1> to evaluate the usefulness of this data for the construction 
of an information system for purposes of decision waklTJg, and (2) 
to determine if a simple decision-makitig rule can be used to al- 
locate a pair of security guards and patrol car to an area within, 
the complex without dollar marginal benefit data. The decision- 
makliig rule Is that a patrol car and men should only patrol a 
school when the expected dollar loss from destruction and loss 
of school property equals or exceeds the mrgln^l cost of sur- 
veillance by security guards and patrol car. (3) An attempt will 
also be mde to assess Vhtther the present eoual coverage of all 
ten schools in the Jordan Complex by pairs of groards during off- 
school hours (nights weekends) and unequal coverage during 
on-school hours (relative to off-school hours) is consi'stent 
with the above simple decision waking rule given the collected 
data.(4)For purposes of building an inforrr.ation system for decision 
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makers detertninc ^^hcthcr this type of problem md data (upccrtaii^ty 
of coverage and incidents happcniP&s) arc applicable to Monte 
Carlo techniquet». 



Method o! Study; 



By using frequcn&y counts oFiPC^^^^^^ occaFrcnccs 
It Is hoped that these specific objectives rnay be obtained. An 
analysis of the frequency counts and costs and of how descriptive 
they are should allow objective one to be satisfied. Hie means ^ 
and standard deviations of the various tabulatl ns and cross 
tabulations of the data subsets should allow for objectives 2 
and 3 and for a deterrolnatlon of wh^iither a Monte Carlo technique 
to generate and sitrnilate> the fctual occurrences can be accomplished 
(objective A), allowing for the prcdictinji of the future costs 
of incidents and the assignioe|it of personnel to prevent the 
crimes ^nd vandalleus (rationale of the 'study)/ 

The above Analysis of foeans, standard deviation, and frequency 
counts will allov for an assessment of the current information 
collection and retrieval system of the Los AngeUs City School's 
security division as an information system for decision isakers 
(objective 1). Applying Shannon's niodcl of information theory 
an assessiB£nt vUl be made of the data processing of the security 
division in terms of consnunication efficiency (amount of loss 
of information from sender to receiver). 
Df'scrit^tlon of the data and data nrocesslng ; 

Ihe Los Angeles eity Schools Security Office keeps records on 
individual crimes co'^.ltted In individual schools in th^f jystem. 
The 19CV/70 school year vas chosen for the study data because it 
va5 the latest full school year for vhlch records could bt ' 



obtaipcd and the data vas obtahvtblc In £alrly cor.plcte forro. 
In the 1969/70 school year for each Individual criwe reported, 

ti " - '» :- tyf-tkqr-gf- o c - si) r 'si ' c nt t- la^cr i^& t (?) day of o &^&ttt-^^& fi cc 

■'cTiwii 'Crrdacc'cTiwe"Ft?r5nHf"ed;~ OTT date cri''f'£:--was-"'rep?5rfcirdT 

(5) typo of crlwc coc^lttcdj (6) amount of money lost In crime; 
(7) value of other property lost; (8) damage costs; (9) total cost 
of the crlTtej (10) number of vindow panes broken in incident! (XI) 
dollar cost of wx^ber of 'Window panes broken; (12) security force 
area in wlilch the critne occurred^ (13) school in vhlch crinjo oc- 
curred; (14) area of school system In vhlch criwe occurred; (15) 
police district In which crime occurred; (16) how P?any adults wore 
involved In the cripe; (l7) how tnany juveniles vere Involved in 
the cri»3o; (18) *;hethcr crirtdoals v.ere caught or not; (19) whether 
costs of criTie wore recovered; (20) ihechtr case was closed; and 
fjcvcrai other pieces of miscetiancous intormatiijn. 

The only data tor each \ incident of use to this study frc« 
the 1969/70 school year weres (3) tlrne of day of occurrence, (4) 
day of occurrence, (2) type of crirac cotrssitted, and (6) total cost 
of the criTse.'fbd (1) school in which crlnje occurred, and (5) 
cjonth cri'J'e was cocroittcd. ll?my of the other statistics have no 
relevancy to the problem being studied (police district involved), 
some are enco-TEpassed within the types of data per schodl selected 
(such as daffiae^ costs), others do not provide sufficient delineation 
to wake them independently useful to this study (separate costs 
&i broken vir-i-^w panes -» uselcsc: to this study since whether 
vindcjv.5 were broken frurn "within without arc not obtainable); 
Of the 2^2 "reported incidents only 195 had cost data and 
considered usable. Fortunately, the 27 non-usuablc incidents 



IP 



**/ere distribiit&d arsBg the ten schools in the complex lin ih<t 
nmt} ratio as the unable iitcl^ents amd their rejection £tm 
-thcrdata irct utrrd ?cir"S to bi» .acceptable in this iJtudy vitbout * 
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The uCCuxXty farce breaV-s doKo ctl»pJ:r»ul tocider»tti into nim' . 
I . types: (1) burglary, (2) theft, (3) jnallclous tnlscMef (vaudallsa), 
' V arson, (5) f loodlt»g, (6) others, (7) assairlt and criraos of 
^Violence, (8) trespassing and loitering, and (9) narcotles and 
I ^ Jdrunkcnriosfu The only reported Incidents In the Jordan Co»»plex 
{ k %.crc the crits»es of? (1) burglary, (2) theft, and (3) vandalism. 
For each Incident one and only one of those three catt^orlcs of 
crime vas reported as coffispittcd. 

Data on day of the vcok of occurrence and tlwe of diy o$ 
occiirrence arc verj' poor. Few incidents have an actual tiwc of 
day and day of veck of occurrence specified. In the data /set of 
195 incidents, only 52 incidents are reported vlch k specific 
tlwe of day of occurrence or a tiwe period of occurrence of 3 
hours or less. Only 105 incidents are reported with a specific 
day of the vcck of occurrence. Thirty-seven other incidents 
occurred soiPCwhere within a two day period. This vac between 
the beginning of the evening of the first day (at 4:00 Vli) and 
the beginning of the next school or vork day (at 8 AM). Fifty- 
three incidents occurred sowetin^e during a weekend pv.'rlod frojR 
Friday' evening (4;00 Kl) to late Sunday evening (rnidnlght) or 
Holiday r-inming (B5OO AH), 

Substantial difficulties cnsiae in atte;r.ptin£, to use this data 
for day of vcck of eccurrcnce and t£>^y of day of incurrence. 
The tlf^i*s of the day vere broken Into three segment 12:00 

EMC ■ ^ 12 , 



midnight to 8:00 AM, 8j00 M to .4:00 PM, and 4:00 -PM to 12:00 
midnight.. An incident could occur In one of these three time 
groupings, or, it could have occurred itj^more than one of these 
groupings;, or in two or all three of them. 

The day of the week data was grot^ied by day of the week 
when specif kd as* such,, or as two- day over night incident or 
as a weekend. occurrence when necessary . A major limitation to -the 
use of the data is tjii-s lack of specificity of day of week of. 
occurrence and time of day of occurrence. 

Frequency and costs of incidents per school-, per type- crime, 
per month, pn weekend (defined as Friday, 4:00 PM to Sunday, mid- 
night) versus school days (all other times) and "on school day day 
(8:00 AM to 4:00 PM) versus school day off-time (4:00PM to 8:00AM) 
and/or weekends and many other cross tabulat-jLons were ejasily 
generated from the data. , • ' 

Distribution of "non-specific" weekend, data followed the 
rule that its' distribution would he similar to specific data 
whenever it was reasonable to do so.^ This was Considered as a 
best estimate with known facts, which was considered as better 
than total uncertainty. 

No incidents we^e reported as having occurred from Sunday 
midnight (12:00 m) to Monday morning (8; 00 AJ*I). Therefore, a 
Monday early morning incident was considered as highly improbable. 
All incidents reported as occurring Friday night to Monday morning 
were combined with and reported, as occurripg between Friday night 
and Sunday midnight. There were then fifty-three incidents 
"non- specific" for the newly defined weekend. 
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•Pat'a Processing ! * / " ' 

The Biomed BMDoiB' description of data strata program was s 
used to generate frequency' counts, means, and standard deviations 
for costs of all incidents: (1) per school, (2) per type crime, 
(3) per day of the week ^r block of days, (4) per time block, 
(5) per month of year; for (6) ve'ekend versus weekday, (7) ele- 
mentary versus junior high versus senior high school, (8) daytime. • 
versus night* time, and (9) known time block versus unknown time 
block*. j 

Then frequency counts and means and standar^deviation for 
costs for incidents occurring at scjhopl levels (elementary, 
junior high, senior high school) for (2) to (6) and (8) to (9) 
above wfere ^also generated with the use of the same program 
(cross tabulation). This could have afso been done for each 
elementary school ,but the investigators felt nothing would'"be 
gained by such a procedure. • ' 

..the «;ard sorter was then used to sort the data deck on the 
basis of the day of the week of occurrence code into weekday* versus 
weekend. Data decks were submitted with the BMD06D program to 
obtain costs, frequencies,* and means and standard deviations 
of these two catagories for (1) schools, (2) „type crime,' (3) 
time of .day, (V) daytime versus night time, (3) knqwn time - 
block versus unknown time block, / (cross tabulations) 

Fut'th^ sorting allowed for; the obtaining of frequency 
counts^ means and standard deviations of costs within the 
categories Ccross tabulations. ): weekday-- school time block, 
weekday-evening. time block, weekday out of school time block,' 
veekday-unknoxm time, weekend— -school time block, weekend- evening 
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time block, weekend-out of school time block; and weekend-unknown 
time blocks as well as simply school time block (8:00 AM-A :00PM), 
evening time block (4:00 PM- -midnight ) , early morning time block 
(midnight— 8:00 AM), a^nd of school time block (4:00 PM- -8 :00AM) ' 
and unknown time block (anytime) for (1) schools, (2) levels of 
schools, (3) type crime, and (4) day fo week with time block. - 

The generation X)f an enormous amount of output was under- 
taken to not only determine the relevance of the output to 
this particular study (where much of it turned out to be not 
useful), but to other studies Nwith much, greater aggregates of data 
(or better defined data — see below) as vjell. 

In terms of data processing the resea^fphers found the above 

procedures to contain far higher potential information content 

(i.e,,.J.ess Iqss of potentially valuable information to decision 

makers from ra\^ data) than current information processing p 

practices employed at the Security Agency of Los Angeles City 

Schoolls. Using the criterion of the model of information theory 

there is a resulting gain in efficiency of communication^ to ad- ' 

ministrative depision makers as a result of the information 

processing and retrieval system employed by the researchers. 

Coding for the BMD06D Program (hov; to read output); 

i ^ 
The schools were easily stratified by coding each'with a . 

number from. 1.0 to 10. 0. . 

1.0=(first interval )=Grape Elementary School 

, ' 2.0= (second interval )=Ritter Elementary School / 

3.0=(third interval)=102nd Street Elementary School' 
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4. 0=( fourth interval)=lllth Street Elementary School 
5.0=(fifth interval )'-Weigand Avenue Eleraent&xy School 
6,0=(sixth interval )=Compton Avenue Elementary School 
7.0=(sewenth infcerval)=96th Street Eleifientary School 
8,0=lceighth interval )=112th Street Elementary School 
9.0=(ninth interval)=Markham Junior High School 
10.0=(tenth interval )=Jordan High Schdol j 
(Thus, 1.0 - 8,0 referred to elementary sc|ipo|s) 

:iif i| 



The type of crime was coded for stratiif ication is: 



. l,0=Burglary 

2.0=Theft 

3,0=Vandalism : 
The time of day of occurrence was codjed tor stratification as 
.2.0=8:00 AM"4:00 PM ' 
2.. 5=12: 00 Midnight— 8:00 AM 

3.0=4:00 PH— 12:00 Midnight y 

3.-5=4:00 PM— 8:00 AM (next day) 

4.5=no time of day known 
(Thusi 2,5-3,5 referred to off-school hours, 2,0=on-school hdurs) 
The day of week of ocairrence was coded fpr stratification as: 

l,0=Monday * ^ 

2 , 0=Monday/Tuesday 

3,0=Tuesday ^ ^ \j 

4 , O^Tuesday /Wednesday , ' / 

5,0=Wednesday 
6 , 0-Wednesday /Thursday . 
7.0=Thursday . 

■ O 16 

:RJC 
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8 . 0=rnur sday/Friday 

9.0=Friday 

10 . 0=Fr iday/Saturday 

11.0=Saturday 

12 . 0«Saturday/Sunday 

13.0=Sunday 

14.0=Weekend (Friday thru Sunday) 
(Thus, 1.0 • 9.0 refer to school days and 10.0- 14.0 refer 
to V7eekends) 

The month of occurrence was coded for stratification: 
l=July, 1969 
2=August, 1969 
3=September, 1969 

k 

4=0ctober, 1969 
5=November, 1969 
6=De"cember,1969 

7=January,1970 • . 

8=February,1970 

9=March,1970 

10=>April,1970 

ll'-mft 1970 

12= June, 1970 
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Summary of Gross Breakdo\vn.n (Delineation) of Data: 



Source 


Frequency 


Mean Cost 


Std. Dev. 


Total Cost 


Grape E.S. 


11 


11^74 


109.52 


12aA19 


Ritter E.S. 


13 


174;'85 


232.82 


2273.01 


102nd Street E.S. 


17 


68.12 


89.88 


1158.09 


111th Street E.S. 


11 


128.74 


142.71 


1416.19 


Weigand Street E.S. 


13 


150.57 


182.02 


1957.37 


Compton Ave. E.S. 


13 


163". 52 


192.57 


2125.53 


96th Street E.S. 


7 


154.91 


233.70 , 


1084.90 


112th St^et E.S. 


18 


236.58 . 


557.60 


4258.35 


All Eleni. Schools 


103 


151.05 


2/77.16 


15557.74 


Markham Jiunior H.S. 


36 


102.73 


111.55 


3698.35 


Jordan H.S\ 


56 


301.14 


• 815.56 


16864.02 


All Schools ^ 


195 


185.23 


486.79 


36120.11 



Burglary 

Theft 

Vandalism 



Daytime (8AM- 4PM) 



Over Night time 
Any time" of day 
Daytime 
Night time 
Kno\m time 
Unkno\\m time 




142 


224.90 


562.03 


31935.66 


12 


147.98 


' 150.32 


1775:82 


41 


58.75 

* 


84.88 


2408.63 


23 • 


127.37 


141.39 


2929.56 


5 


111.83 


192.98 


559.15 


24 


105. •09 


92.43 


2522.18 


35 


252.50 


466.53 


8837.47^ 


108 


196.96 


590.86 


21271.79 


23 


127.37 


141.39 * 


2919.56 


64 


186.23 


358.23 


11918'. 78 


52 


115.59 


124.55 


6010.89 


143 


210.55 


561,92 


30109.22 
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Source 

Monday 

Mon/Tues. 

Tuesday 

Tues/Wcdnes, 

Wednesday 

Wed/Thurs* 

Thursday 

Thurs/Fri. 

Friday 

Fri/Sat 

Saturday 

Sat/Sun 

Sunday 

Sometime 
during Weekend 

Weekday 

Weekend 

July 

August 

September 

October 

November<^ 

December 

January 

February 

March 

f 

. April 
May 
ERJCjune 



1* 

Frequency 


Mean Cost 


Std. Dev. 


Total Cost 


8 


857.73 


1992.24 


6861.83 


3 


816.46 


1399.32 


2A49.39 


13 


138.96 


141.58 


1806.10 


1 

'8 


257.27 


362.83 


2058.14 


10 


115 .;43 


142.70 


1154.35 


12 


150.93 


172.81 


1811.15 


11 


119.67 


123.84 


1316.39 


4 


371.39 


512.80 


1485.56 


10 


• 

144.85 


133.79 


,1448.54 


3 


145.38 


144.40 


435.13 


10 


49.75 


73.54 


49\^46 


.7 , 


128.41 


156.59' 


898.85 


43 


161.05 


316.60 


^915.37 


53 


131.52 


170.45 


6970.61 


79 


258.12 


708.96 


20391.72 


116 


135.59 


229.58 


157-28.32 


11 


347.52 : 


730.58 


3822.75 


10 


108.63 


114.05 


1086.29 


13 


111.98 


86.14 . 


1455.^74 


28 


151.44 


363.84 


4240.21 


24 


105. i|4 


104.11 


2520.84 


21 


. 127.3^ 


470.5? 


2673.36 


10 


69929 


1798.33 


6992.95 


13 


123.60 


137.64 


1606 , 85 


18 


162.11 


266.48 


2918.03 


10 

XV/ 


231.32 


2^1,. 57 


2313.22 


17 


136.82 


122.58 


2325.94 


20 19 


208.20., 


266.55 


4164.06 
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Analysis ; 



Summaries and breakdo\sms oC delineations of dM dn subsets 
and cross tabulations will not be reported specif i(^y unless 
they become rele^'ant td the discussion which folloMil 

The use of the datk for determining the placement of security 
guards and patrol cars is extremely limited by a nunl^r of 
factors: (1) the uncertainty (to even an eight hourljtiBriod of 
time) in the time of thi day of occurrence in 74% of t^e in- 
cidents accounting fo^i; 8B% of the costs of all incidet|ts'i (2) the 
uncertainty of the dby^ojb occurrence during' the weeken'i^ period in 
46% of weekend incidents accounting for 44% of the total week- 

. end incident cost; (i) the extremely large variance in the 
possible cost of an incident (as seen by the huge standard 
dexiriations as compared to the m'eans). The great variance in 
possible costs of an incident is caused by the range in Incident 
costs from a maximum of $5785 to a minimum of $1. 25. There" 

• is no possible way to contjrol this range of the incident, cost 
under present cost reporting procedures and all data of this sort ^ 
will shov; such variations'. The distribution of frequency of in- 
cidents and costs of incidents does not seem to take on the app 
peariance of a normal cii^ve but instead seems to show several 
peaki of differing intensity and may be discontinuous, There is 

' no .way of getting a reasonably certain cost per occurrence (even 
if a t^pe of crime, day of occurrence, and/or time of day is 
specified). 

The^ aggregate cost results of the data yield a::.most surprising 
result'. Given the ciost of a two man security guard team with car 
as $90.00/8 hour shift, there are no time periods of day slots 
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whereby the cost of an extra pair of guards wuld be exceeded 
by the cost of damage or loss of school property. This con- 
clusion assumes that the guards in patrol cars would not deter 
a significant amount of potential crime and vandalism at sites 
other than the one patrolled at -that moment. It also assumes 
.that the team adds very little extra deterrence valtie to the 
surveillance' devices in use which require security guards ^ith 
patrol cars to answer alarms. One security guard team costs' 
the school district $23,^00 per year which is almost 2/3 of the 
aggregate costs of all losses from crimes and vandalism in the 
entire complex of ten schools^ There is no way for a pair of 
security guatds to be aiiocat-ed to the Complex without their 
cost exceeding the savings which they bring the district (assuming 
that the security guards and car servitig'the complex exclusively 
would reduce to zero the aggregate costs of crime and v^dalism 
for the 1969/70 school year for the times they are on the job}. • 
Thus, the simple decision-making rule is not applicable to the 
situation Which exists in the Jordan Complex as described by the 
data . The data collected by the Security Agency is only useful, in 
allocating guards according to the decision rule: place the 
guards in such a way that the maximum amount of cost of crime is 
saved, thereby -minimizing the cost of the guard team to the scho61 

system, ' , — 

Assuming the probability of deterrence and prevention of 
crime is greater by employing on-site guards over guards in patrol 
cars, this would be the best prevention strategy for the school 
system given that a guard must be placed in the Complex. Further 
investigation of the costs and frequencies 'of occurrences leads 

Mr 21 
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to the conclusion that placement at Jordan High School offers the 
maximum potential prevention of crime. High school incidents 
account for 29% of all incidents and 44% of the total costs of 
incidents. Insufficient incidents and costs occur at -any one 
elementary school or at the junior high school to varrant the 
allocation of a special security guard team to one of these 
schools. The allocation of a team to cover a group of elementary 
schools will reduce the ratio of incident occurrence at site to 
incidence of prevention at site from its assumed high value for 
on-site guards («1) to a considerably smaller value C^'^l)* Such 
V 'an allocation vjould not be acceptable at present- The only day 
of occurrence of crime at Jordan High School showing a substantial 
number of incidents is Sunday, 8; 00 AM to 12:00 midnight when 
29 % of the Jordan High incidents and 22% of the incident costs 
take place. The cost of the guard team for 52 weeks and 16 hours 
(two shifts, two man teams) on Sunday would be $9360 producing the 
minimum loss to the district of $5700. The three other 8 hour 
time slots most amenable' to two man guard team coverage (least 
cost to the district) are Monday, Wednesday, and Thursday ^ 
evenings (4:00 PM to midnight). ^ 

Equal coverage of all schools in the Complex does not make 
sense either since 29% of the incidents and 22% of the costs took 
" place at the high school, 19% of the incidents and 10% of th« 
costs took place at the junior high school, and 9% of the incidents 
and 12% of the qosts^ took place* at 112th Street Elementary School j 
these schools* accounted for 57% of the incidents and 44% of the 
costs. Coverage should be distributed to account for where - 
and when incidents and costs arc ^<jcurring. 
EMC 
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The above poltits to the need for siwulatlon of incident oc- 
currence and costs using Monte Carlo techniques. This would 
allow for the dctcrniination of expenses (costs) and allocation of 
security resources for a generalized pattern over the long Icun 
that would Riinitaize vandalista and crimes for the Jordan Complex, 
Using the data available from the Security Agency, vith the variances 
involved, this is not sensible in this study. This type study and 
the description of strata technique described in it \«)uld. be 
extremely amenable to Honte Carlo simulation techniques on 
"well-behaved" data (or "well-described" data) for knora cost 
distribution. 
Limitations of Analysis: 

The researchers find the aggregate cost total for the 
Jordan Complex of $36,120.19 extrentely surprising. On the basis 
of interviews with security guards, personnel from the office of 
assistant superlntendant , principals, teachers, and concerned 
parents, the researchers find this figure is at serious variance 
with the subjective appraisal of the criiae and vandalistn problem 
' of the parties concerned. 

The researchers can accoiint for this discrepancy by the cost 
accounting procedure used by the Los Angeles City Schools In 
determining the costs of crijne and vandalism. As in the United 
States Army, labor is considered to be a free good with zero 
marginal productivity and cost. The cost of crime and vandalism 
is measured in terras of costs of laaterials destroyed and needing 
replacement. The principal and school staff, including teachers, 
• can spend one week indexing and alphabetizing attendance and 
• ' academic records scattered on the floor by vandals and yet this 

-ERIC 2a 
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Iricidcnt Kould be reported in security records as haylPS caused 
zero costs ! The treatment of school labor as having zero cost 
In terms of cloan-up from vandalism can only be based on the 
supposition that school ad^Tilnlstrators and teachers nerd not spend 
all their -time teaching and educating children. At a timo when 
the public school's educational productivity Is being seriously 
questioned this Indeed Is an cniljarrasslng admission. 

Although the researchers have their own question about the 
productivity of school labor, they vould not be this bold in .their 
assessment and would not value It at zero. Instead the researchers 
suggest that the school system should place a value on the time 
of Its employees equal to their salary per hour and Include 
costs of labor and tiuie lost costs In the costs of vandalism 
and CTivxQ In the school. 

The other llraltatlon of the analysis is in the assumption 
that patrol cars and surveillance devices have no deterrent 
value. Although the researchers have found no hard data on 
deterrence u-lth either patrol cars and surveillance devices, 
they find that the assumption of zero deterrent value has not " 
been justified. The foundation for expenditures for patrol cars 
and surveillance devices Is especially toportant since the school 
system has been authorized funds by the school board for three 
new patrol cars, and hundreds of thousands of dollars in nevsr 
surveillance equipment, to iae used by the schools Including 
those In the Jordan Cof?Jplcx. 

^1 
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Conclusiops. RceorrgnendatiottS. and Suinmarv'i 

First, the study shou^ the need to survey the schools lt\ the 
Ccoplex to determine the labcr costs resulting from criwo md 
vaadalls'Ti, Teachers vould te asked to estimate the tiwe spent 
redoing school urdts avd tiwc lost In terms of student perfortJiancc 
(sotne afnount of isoney tould be ncccssai^' to. In some cases, give 
students additional instruction to cor'pensato for loss in class 
instruction). For example, Jordari High School repeatedly has 
had its typewriters stolden. The damage to the vocational ed- 
ucation of students should be in ^omi vay eatltnated to be in- 
cluded in cost figures on burglary. . " * 

The inclusion of labor costs and costs to student education 
vill considerably reduce, in the researchers* estlniatlon, the V 
tre?nendou5 variance presently found vdth co^t data on school 
crir^e and vandalism. The data will bccoDe rnich c^orc v-ell -behaved. 
Hius, the researchers believe, it «ill become more meaningful to 
use Monte Carlo techniques to generate incident and cost data 
for use in decision roakins. It is also imperative that an in- 
vestigation of the distributicin of frequency versus costs of 
incidents is undertaken ♦^'^ produce well-defined or veil -described . 
data (The Biou^eds can do this ^or specified cost intervals and 
. with specified transgenerations*) , Once the distribution is 
available Monte Carlo techniques of sinnalation of cri«T"es upon 
schools beccpjos useful and effective". 

Finally, the researchers vtiuld like to see some effort wade 
to est innate effectiveness of on-site surveillance devices. 



■ 
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This %oald lead to f^Qtc informed declsiojjs on ho-* to trade-off 
lc55. man pDv.ir wl^n jTsotre on-site BurvelUanse devlcCG. At 
present the school district 15 installing n^orc and jT>ore security 
devices. There >^<jsfc he rnoyi^h rccurlty guards to Jinst^cr the alairns 
in a reasonable time to apprehend thieves and vandalc. 

The results of this study show oqcc again th<^t the educatiohai 
planner is only as good as his data. Despite the high oxpccta- 
tlon^~'6f these t-KO researchers to use wtathcwati^Liil ffiodcling 
technlqucr^ data limitation forced them to us^. only simple 
Statistics and a "earned"' Bioired program giving strata descrip- 
tion, vitlx i^'odificd cro55 tabulat ion*i by sorting procedures on 
the variables of interest. 

The above should not fc« interpreted as a failure on tf*o 
part of rrathematjtwal TOdcUng tcchnlqces. On the contrary, the 
frustration of the researchers on not beins able to use s«athe- 
matical f^odeling techniques led then:< to find serious inadequacies 
in terros of security division <iata processing? (i) as part of 
an infopration systc?^- for decisio?:* .^alers, and iZ) in the quality 
bf the data collected (restrict ins costs of crl'^c am vandal istn . 
to n'atct-ial cii«.ages Instead of including ait costs, especially 
ibbrnr mi ci-issrcom dlspiptlonn ' ^^ . 

in conclusion, it cduc^ational planneis are to u^e the typos 
of pi.'jsnning and r-an^se^cnt tools presented in systems analysis 
and mathematical "modeling for the problc/n of ciM»e and vandalisms 
in tt^e public schools, serious ex^sw.inatlon of the quality of cx* 
isting infotTP^.^tiibn collection and information retrieval processes 
eust first b-i- |i>crfor5med« 

ERIC . ' - 
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